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An image-reading device is provided that includes a reading
component configured to read a document, a document hold-
ing portion, a detector detecting a position of the document
holding portion, a power supply device that supplies power to
the reading component, and a power supply control device
that controls power supplied by the power supply device to
the reading component. The power supply control device
determines whether a change in the position of the document
holding portion has occurred based on the position of the
document holding portion detected by the detector. When a
change in position is detected and the image reading device is
not performing document reading, the power supplied to the
reading component is reduced. If a change in position is
detected while the image reading device is performing docu-
ment reading, the power supplied to the reading component is
maintained.
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16 Claims, 10 Drawing Sheets
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1
IMAGE-READING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Japanese Patent
Application No. 2011-286379, filed on Dec. 27, 2011 and
Japanese Patent Application No. 2012-096788, filed on Apr.
20, 2012, which are incorporated herein by reference.

FIELD

The disclosure relates to an image-reading device that
reads a document, and more specifically, to an image-reading
device that controls power supply to reduce power consumed
by reading components used for document reading.

BACKGROUND

In order to achieve power savings, a known image-reading
device, for example, a scanner, is configured to enter a power
saving mode to reduce power consumed by reading compo-
nents used for document reading while the scanner is not in an
operating condition.

A known scanner, as an example of an image-reading
device that controls power, includes a retractable document
mount that is capable of opening and closing with respect to
a main body of the known scanner. The known scanner is
configured to turn itself on or off in accordance with the
opening or closing of the document mount.

SUMMARY

The known scanner is configured to turn itself on or off in
accordance with opening or closing of the document mount.
When the document mount is changed to an unused position
during document reading, the known scanner turns itself off
during the document reading and this may detrimentally
influence image reading quality. The configuration in which
turning on or off of power of the known scanner is controlled
by the opening or closing of the document mount provides
usability. Thus, the scanner not having such a configuration
may reduce user convenience.

According to aspects of the disclosure, an image-reading
device configured to control power supply and achieve
image-reading quality and user convenience may be accom-
plished.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclo-
sure and the features and advantages thereof, reference now is
made to the following descriptions taken in connection with
the accompanying drawing.

FIG. 1 depicts a scanner in an illustrative embodiment
according to one or more aspects of the disclosure, wherein a
document feed tray is closed.

FIG. 2 depicts the scanner in the illustrative embodiment
according to one or more aspects of the disclosure, wherein
the document feed tray is opened.

FIG. 3 depicts an internal configuration of the scanner of
FIG. 1 in the illustrative embodiment according to one or
more aspects of the disclosure.

FIG. 4 depicts the internal configuration of the scanner of
FIG. 2 in the illustrative embodiment according to one or
more aspects of the disclosure.
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FIG. 5 is a block diagram depicting an electric configura-
tion of the scanner in the illustrative embodiment according to
one or more aspects of the disclosure.

FIG. 6 is a perspective view depicting a power supply
control system in the illustrative embodiment according to
one or more aspects of the disclosure.

FIG. 7 depicts a relationship between each mode and a
condition of power supply to each component in the illustra-
tive embodiment according to one or more aspects of the
disclosure.

FIG. 8 is a flowchart depicting a mode switching process in
the illustrative embodiment according to one or more aspects
of the disclosure.

FIG. 9 is a flowchart depicting a second power-saving
mode executing process in the illustrative embodiment
according to one or more aspects of the disclosure.

FIG. 10 is a flowchart depicting a power saving mode
switching process in the illustrative embodiment according to
one or more aspects of the disclosure.

DETAILED DESCRIPTION

Hereinafter, an illustrative embodiment in which an image-
reading device according to the aspects of the disclosure may
be implemented is described in detail with reference to the
accompanying drawings. In the illustrative embodiment, the
aspects of the disclosure may be applied to a scanner that may
have a power saving mode for reducing power consumption
in the scanner.

As depicted in FIGS. 1 and 2, a scanner 100 may comprise
a housing 6, a document holding portion such as a document
feed tray 91, and a document discharge tray 92. Housing 6
may cover a main body of scanner 100. Document feed tray
91 may be configured to cover or uncover an upper surface 6 A
ot housing 6 and be opened or closed with respect to scanner
100. Document discharge tray 92 may be disposed at a lower
part of scanner 100. In FIG. 1, the side on which document
discharge tray 92 may be disposed may be defined as the front
of scanner 100. The right, left, front, and rear of scanner 100
may be defined when scanner 100 is disposed in an orienta-
tion in which it is intended to be used, and the defined direc-
tions may be applicable to the drawings of FIGS. 2-4.

Document feed tray 91 may be supported by housing 6 so
as to be pivotable about a rotation axis X that may be located
at a rearwardly upward position with respect to housing 6 to
extend along a right-left direction. When document feed tray
91 is pivoted about rotation axis X to be opened from a
position where document feed tray 91 may cover upper sur-
face 6A as depicted in FIG. 1, document feed tray 91 may be
changed to a position where document feed tray 91 may allow
a document holding surface 91A to face upward at a rearward
part of housing 6 as depicted in FIG. 2. In the illustrative
embodiment, the position where document holding surface
91A may be exposed as depicted in FIG. 2 may be referred to
as a “used position” of document feed tray 91 and the position
where document holding surface 91A may not be exposed as
depicted in FIG. 1 may be referred to as an “unused position”
ofdocument feed tray 91. In the used position, document feed
tray 91 may be configured to hold one or more documents that
have not been read yet. In the unused position, document feed
tray 91 may be configured not to hold any documents because
document feed tray 91 may not allow document holding
surface 91A to appear in the unused position.

Document discharge tray 92 may be disposed at the lower
part of housing 6 and may be configured to be inserted into or
be drawn from housing 6 along a front-rear direction. As
depicted in FIG. 2, document discharge tray 92 may be con-
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figured to be drawn forward with respect to housing 6. In the
illustrative embodiment, the position where document dis-
charge tray 92 may be drawn forward with respect to housing
6 as depicted in FIG. 2 may be referred to as a “used position”
of document discharge tray 92 and the position where docu-
ment discharge tray 92 may be accommodated in housing 6 as
depicted in FIG. 1 may be referred to as an “unused position”
of' document discharge tray 92. Similar to document feed tray
91, in the used position, document discharge tray 92 may be
configured to hold one or more documents that have been
read. In the unused position, document discharge tray 92 may
be configured not to hold any documents.

As depicted in FIG. 2, housing 6 may comprise an operat-
ing panel 40 that may comprise a keypad 41 and a display unit
42 at upper surface 6A. Keypad 41 may comprise various
buttons (e.g., a start key, a stop key, and numeric keys).
Display unit 42 may comprise a liquid crystal display. When
document feed tray 91 is located in the unused position, input
operations on operating panel 40 by a user may be limited
because document feed tray 91 covers operating panel 40 (see
FIG. 1). When document feed tray 91 is located in the used
position, operating panel 40 may appear to allow all input
operations by the user.

FIGS. 3 and 4 depict an internal configuration of scanner
100. FIG. 3 depicts scanner 100 in which both the document
feed tray 91 and document discharge tray 92 are located in
their unused positions. FIG. 4 depicts scanner 100 in which
document feed tray 91 and document discharge tray 9 are
located in their used positions.

Scanner 100 may comprise a feed roller 62, a first conveyor
roller 63, image sensors 21, 22, and a second conveyor roller
64 in its inside. In this illustrative embodiment, the reading
components, for example, feed roller 62, first conveyor roller
63, image sensors 21, 22, and second conveyor roller 64, used
for document reading may be collectively called an image
reading unit 20. Image reading unit 20 may be configured to
read a color image or read a monochrome image only.

One of image sensors 21, 22 may be configured to read an
image on one side of a document and the other of image
sensors 21, 22 may be configured to read an image on the
other side of the document. In each of image sensors 21, 22,
optical elements may be arranged in line along the right-left
direction (a direction perpendicular to the drawing surface of
FIG. 4). Each of image sensors 21, 22 may be configured to
convert light reflected from the document into electronic sig-
nals and output the electronic signals. For example, a contact
image sensor (“CIS”) or a charge-coupled device (“CCD”)
may be employed as image sensors 21, 22.

Scanner 100 may convey one or more documents 9 held on
document feed tray 91 along a direction indicated by an arrow
D depicted in FIGS. 2 and 4 from document feed tray 91 to
document discharge tray 92. More specifically, in scanner
100, document feed tray 91 may be located in the used posi-
tion for setting one or more documents 9 on document feed
tray 91. As depicted in FIG. 4, the user may set one or more
documents 9 on document feed tray 91. The one or more
documents 9 held on document feed tray 91 may move toward
feed roller 62 by their own weight. Then, feed roller 62 may
convey documents 9, one by one, downstream along a con-
veying path 61. Image reading unit 20 may read one or both
sides of document 9 that is moving in conveying path 61 when
document 9 passes image reading unit 20. After that, scanner
100 may discharge document 9 onto document discharge tray
92. That is, document feed tray 91 and document discharge
tray 92 may constitute a part of conveying path 61.

Asdepicted in FIG. 3, in scanner 100, when document feed
tray 91 is located in the unused position, conveying path 61

10

15

20

25

30

35

40

45

50

55

60

65

4

may be curved in a substantially U-shape manner at rotation
axis X of document feed tray 91. Therefore, when document
feed tray 91 is located in the unused position, scanner 100
may be configured to not perform document reading by image
reading unit 20.

Scanner 100 may further comprise a control device 10 and
apower supply control system 50 in its inside as well as image
reading unit 20. Control device 10 may be configured to
control image reading unit 20. Power supply control system
50 may be configured to control power supplied to each unit
or component of scanner 100. Control device 10 and power
supply control system 50 will be described in detail later.

An electric configuration of scanner 100 is now described.
As depicted in FIG. 5, scanner 100 may comprise image
reading unit 20, a detector such as sensor 30, operating panel
40, power supply control system 50, control device 10, a
Universal Serial Bus (“USB”) interface (“I/'F”) 15 and a net-
work interface (“I/F’) 16. Sensor 30 may be configured to
detect the position of document feed tray 91 in the used
position or in the unused position. Power supply control sys-
tem 50 may be configured to control power supplied to each
unit or component of scanner 100. Control device 10 may be
configured to control operations of image reading unit 20.
USB interface 15 and network interface 16 may be commu-
nication interfaces for establishing connections between
scanner 100 and an output destination device, for example an
external device.

Control device 10 may comprise a central processing unit
(“CPU”) 11, a read-only memory (“ROM”) 12, a random-
access memory (“RAM”) 13, and a nonvolatile RAM
(“NVRAM”) 14. ROM 12 may store firmware that may con-
trol programs for controlling scanner 100 and various settings
as well as certain setting values. RAM 13 may be used as a
workspace for temporarily storing the control programs read
from ROM 12 or as a storage area for temporarily storing
image data.

A reading control device, for example CPU 11, may con-
trol functions of each unit or each component of scanner 100.
CPU 11 may store processing results in RAM 13 or NVRAM
14, in accordance with the control programs read from ROM
13 and signals sent from sensors.

USB interface 15 may be configured to allow scanner 100
to communicate with the external device. For example, when
an USB memory is connected to USB interface 15, scanner
100 may output read image data to the USB memory. USB
interface 15 may not always be connected with the USB
memory but also can be connected with, for example, a per-
sonal computer (“PC”). When USB interface 15 is connected
with a PC, scanner 100 may be configured to receive various
instructions, for example, a scanning instruction or a setting
instruction, from the PC via USB interface 15.

Similar to USB interface 15, network interface 16 may be
configured to allow scanner 100 to communicate with the
external device. Scanner 100 may be configured to output
read image data to an external device connected thereto via
network interface 16. Scanner 100 may receive instructions
from the external device via network interface 16.

The connection between scanner 100 and the external
device may be established via other devices as well as USB
interface 15 and network interface 16. For example, when
scanner 100 comprises a wireless communication interface,
scanner 100 may be connected with the external device via
wireless communication.

Image reading unit 20 may be configured to read an image
on a document and output the read image as image data, for
example, in PDF format. Image reading unit 20 may be fur-
ther configured to perform a correction process on the image
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data as required. Image reading unit 20 may output the image
data to, for example, the external device that may be con-
nected with scanner 100 via USB interface 15 or network
interface 16.

Sensor 30 may be configured to output a signal identifying
whether document feed tray 91 is in the used position (an
opened state) or in the unused position (a closed state). Sensor
30 may comprise, for example, a light-emitting element and a
light-receiving element. When document feed tray 91 is
located in the used position, sensor 30 may be configured
such that the light-receiving element may receive light from
the light-emitting element. When document feed tray 91 is
located in the unused position, sensor 30 may be configured
such that the light-receiving element may not receive light
from the light-emitting element due to an interruption.

The power supply control performed in scanner 100 is
described below. As depicted in FIG. 6, scanner 100 may
comprise a power source device 51 (an example of a supply
device), a switch circuit 52, and a power supply control device
53, collectively forming a power supply control system 50.
Switch circuit 52 may be configured to distribute the power
supplied from power source device 51 to each unit or each
component of scanner 100. Power supply control device 53
may be configured to control making and breaking of each
switch of switch circuit 52.

Power source device 51 may comprise a circuit that may be
configured to be connected with, for example, a main elec-
tricity grid or a battery, and convert the power to an appropri-
ate level to supply to each unit or each component of scanner
100. Switch circuit 52 may be configured to switch a power
supply condition between supplying or not supplying power
to each unit or each component of scanner 100 in accordance
with a signal outputted from power supply control device 53.
More specifically, scanner 100 may comprise a power source
system for image reading unit 20, a power source system for
control device 10, and a power source system for an external
interface (for example, USB interface 15 and network inter-
face 16 in this embodiment). Switch circuit 52 may be con-
figured to switch the power supply condition between sup-
plying or not supplying power to each power source system.
Power source device 51 may supply power to sensor 30 and
operating panel 40 all the time by bypassing switch circuit 52.

A plurality of power-supply modes are now described
below. The plurality of power-supply modes may be realized
by the switching of the power supply condition by switch
circuit 52 between supplying or not supplying power to each
power source system. The power-supply modes may include
apower saving mode for reducing power consumed by one or
more of image reading unit 20 and the other units and com-
ponents, and a non-power saving mode for not reducing
power consumed by image reading unit 20 and the other units
and components.

More specifically, the non-power saving mode may include
aready mode. Inthe ready mode, scanner 100 may be allowed
to perform image reading from a document and data trans-
mission or reception and to receive user operations through
operating panel 40. The power saving mode may include a
first power-saving mode and a second power-saving mode. In
the first power-saving mode, scanner 100 may be allowed to
perform data transmission or reception via USB interface 15,
network interface 16, or other interfaces and to receive user
operations through operating panel 40 but may notbe allowed
to perform image reading from a document. In the second
power-saving mode, scanner 100 may not be allowed to per-
form image reading from a document and data transmission
or reception while operating panel 40, sensor 30, and power
supply control system 50 may be allowed to operate.
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FIG. 7 depicts a relationship between each mode and a
condition of power supply to each unit or each component. In
FIG. 7, “SUPPLIED” may represent that power is supplied to
the unit or the component and “NOT SUPPLIED” may rep-
resent that power is not supplied to the unit or the component.
As depicted in FIG. 7, in the ready mode, power is supplied to
all of image reading unit 20, control device 10, operating
panel 40, the external interface, and sensor 30, and scanner
100 may be allowed to perform a scanning operation. Imme-
diately after scanner 100 is up, scanner 100 may operate in the
ready mode. When a condition for shifting to the first power-
saving mode is met during the ready mode, the mode may be
changed to the first power-saving mode. When a condition for
shifting to the second power-saving mode is met during the
ready mode or during the first power-saving mode, the mode
may be changed to the second power-saving mode.

In the first power-saving mode, switch circuit 52 may inter-
rupt the power supply to image reading unit 20. That is, switch
circuit 52 may interrupt the power supply to image sensors 21,
22, which may consume a larger amount of power, to reduce
the power consumption in scanner 100. However, switch
circuit 52 may not interrupt the power supply to control
device 10, operating panel 40, and the external interface to
receive user operations. When a condition for shifting to the
ready mode is met, the mode may be changed to the ready
mode.

In the second power-saving mode, switch circuit 20 may
interrupt the power supply to control device 10 and the exter-
nal interface in addition to image reading unit 20. That is,
scanner 100 may not be allowed to perform data transmission
or reception to or from the external device. This power supply
control may further reduce the power consumption in scanner
100 as compared with the power consumption in scanner 100
in the first power-saving mode. However, switch circuit 20
may not interrupt the power supply to sensor 30. That is,
sensor 30 may be controlled by a circuit different from control
device 10, and thus, sensor 30 may be configured to detect the
position of document feed tray 91 in the used position or in the
unused position when scanner 100 is in the second power-
saving mode. When document feed tray 91 is changed to the
used position during the second power-saving mode, scanner
100 may determine that the document feed tray 91 has been
changed from the unused position to the used position based
on the detection result of sensor 30 and may shift to the ready
mode. In the second power-saving mode, operating panel 40
may be supplied with power. That is, operating panel 40 may
be controlled by a circuit different from control device 10 and
may be configured to receive user operations when scanner
100 is in the second power-saving mode.

More specifically, power supply control device 53 may
store a threshold time period (e.g., a waiting period) that may
be a time at which the mode may be changed to the power
saving mode. When the elapsed time measured by a timer
exceeds the threshold time period since a time period during
which the document reading may be performed has elapsed or
a user operation (for example, an input through operating
panel 40 or an instruction inputted from the external device)
has been completed, the mode may be changed to the power
saving mode. When document feed tray 91 is located in the
used position at the time the elapsed time being measured
exceeds the threshold time period, the mode may be changed
to the first power-saving mode. When document feed tray 91
is located in the unused position at the time the elapsed time
being measured exceeds the threshold time period, the mode
may be changed to the second power-saving mode. After the
mode is changed to the second power-saving mode, the timer
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may stop because the power supplied to control device 10 that
can control the timer is interrupted.

Power supply control device 53 may be configured to out-
put, to switch circuit 52, a signal for supplying or not supply-
ing power to each power source system, in accordance with
the current mode. Power supply control device 53 may be
directly supplied with power from power source device 51
and configured to work while scanner 100 is in the second
power-saving mode. Therefore, power supply control device
53 may control switch circuit 52 by monitoring an output
signal from sensor 30 while scanner 100 is in the second
power-saving mode.

A mode switching process for switching among the above-
described modes is described with reference to FIG. 8. The
mode switching process may be performed by power supply
control device 53 when power source device 51 is connected
to the main electricity grid or the battery and power is sup-
plied to power supply control device 53 from power source
device 51.

As the mode switching process starts, first, power supply
control device 53 may operate in the ready mode in an initial
state (step S101). It may be expected that scanner 100 will
probably be used immediately after scanner 100 is up. There-
fore, the mode may preferably be the ready mode immedi-
ately after scanner 100 is up.

After step S101, power supply control device 53 may start
the timer to measure time (step S102). The time being mea-
sured by the timer may be used for a mode switching deter-
mination. The measured time of the timer may be reset to an
initial value when document reading is started. The timer may
stop measuring time during document reading, and the timer
may restart measuring time when the document reading is
completed. The measured time of the timer may be reset to the
initial value when control device 10 detects a user operation
through operating panel 40 or receipt of a signal from the
external device.

Then, power supply control device 53 may determine
whether communication is available between scanner 100
and an external device (step S151). The external device may
be the USB memory connectable to scanner 100 via USB
interface 15 or the PC connectable to scanner 100 via network
interface 16.

When communication is available between scanner 100
and an external device (step S151: YES), power supply con-
trol device 53 may specify a time period T1 (for example, 15
minutes) as the threshold time period for shifting to the power
saving mode (step S152). When communication is not avail-
able between scanner 100 and an external device (step S151:
NO), power supply control device 53 may specify a time
period T2 (for example, 3 minutes) as the threshold time
period to further reduce the power consumption in scanner
100 (step S153). Time period T2 may be shorter than time
period T1. After step S152 or step S153, the routine may move
to step S103.

Then, power supply control device 53 may determine
whether document feed tray 91 has been changed from the
used position to the unused position (step S103). Power sup-
ply control device 53 may determine the position of document
feed tray 91 based on the output signal sent from sensor 30. In
step S103, when sensor 30 detects the position change of
document feed tray 91 from the used position to the unused
position, power supply control device 53 may make a positive
determination (step S103: YES). From then on, power supply
control device 53 may not make the positive determination in
step S103 until sensor 30 detects again the position change of
document feed tray 91 from the used position to the unused
position.
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When document feed tray 91 has been changed from the
used position to the unused position (step S103: YES), power
supply control device 53 may determine whether the elapsed
time measured by the timer has exceeded the threshold time
period (step S104). When the elapsed time measured by the
timer has exceeded the threshold time period (step S104:
YES), power supply control device 53 may perform a second
power-saving mode executing process by shifting to the sec-
ond power-saving mode (step S105).

FIG. 9 depicts details of the second power-saving mode
executing process in step S105. In the second power-saving
mode executing process, first, power supply control device 53
may change the mode to the second power-saving mode (step
S181). In step S181, power supply control device 53 may
output the signal for supplying or not supplying power to each
power source system with respect to switch circuit 52 to
control switch circuit 52 for changing the power-supply
mode. This may be realized by the switching of the power
supply condition by switching switch circuit 52 between sup-
plying and not supplying power to each power source system
in the second power-saving mode. That is, when document
feed tray 91 is located in the unused position, the user may not
be allowed to operate operating panel 40 or to set one or more
documents 9 on document feed tray 91. Therefore, it may be
conceivable that the user may not intend to use scanner 100.
Thus, power supply control device 53 may change the mode
to the second power-saving mode for more effectively reduc-
ing the power consumption in scanner 100.

Then, power supply control device 53 may determine
whether document feed tray 91 has been changed from the
unused position to the used position based on the output
signal from sensor 30 (step S182). While document feed tray
91 is located in the unused position (step S182: NO), the
routine may wait until document feed tray 91 is changed from
the unused position to the used position.

When document feed tray 91 has been changed to the used
position (step S182: YES), power supply control device 53
may change the mode to the ready mode (step S183). In step
S183, power supply control device 53 may output the signal
for supplying or not supplying power to each power source
system with respect to switch circuit 52 to control switch
circuit 52 for changing the power-supply mode. This may be
realized by the switching of the power supply condition by
switch circuit 52 between supplying and not supplying power
to each power source system in the ready mode, because it
may be conceivable that the user will use scanner 100. Then,
power supply control device 53 may reset the measured time
of'the timer to the initial value and restart the timer to measure
time (step S184). After step S184, power supply control
device 53 may exit the second power-saving mode executing
process.

Back to the mode switching process of FIG. 8, after per-
forming the second power-saving mode executing process in
step S105, the routine may move to step S151.

When the elapsed time measured by the timer has not
exceeded the threshold time period (step S104: NO), power
supply control device 53 may determine whether scanner 100
is currently performing document reading (step S131). The
measured time of the timer may be reset when document
reading is started and the timer may stop measuring time
during document reading. Therefore, the elapsed time mea-
sured by the timer does not exceed the threshold time period
when scanner 100 is currently performing document reading.
Thus, the case where the elapsed time measured by the timer
has not exceeded the threshold time period may include a case
where scanner 100 is currently performing document reading
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and a case where the elapsed time has not exceeded the
threshold time period since the document reading was com-
pleted.

When scanner 100 is currently performing document read-
ing (step S131: YES), power supply control device 53 may
cancel the reading of one or more documents following the
current target document after a time period during which the
current target document is read is over (step S132). That is,
when scanner 100 stops the current document reading in the
middle of reading the current target document, scanner 100
may not obtain completely-read image data. Even when scan-
ner 100 restarts the reading of the current target document, the
quality of an image may be degraded due to variations in the
reading speed. Accordingly, scanner 100 may continue the
reading of the document being currently read to complete the
reading of the current target document. However, scanner 100
may not perform reading of any documents following the
current target document because a problem may arise during
the conveyance of the following documents. After the
completion of step S132, the current document reading is
completed. Therefore, power supply control device 53 may
restart the timer, which has stopped, to measure time. After
step S132 or when scanner 100 is not currently performing the
document reading (step S131: NO), the routine may move to
step S151.

Back to step S103, when document feed tray 91 has not
been changed from the used position to the unused position
(step S103: NO), power supply control device 53 may deter-
mine whether document feed tray 91 has been changed from
the unused position to the used position (step S111). In step
S111, when sensor 30 detects the position change of docu-
ment feed tray 91 from the unused position to the used posi-
tion, power supply control device 53 may make a positive
determination (step S111: YES). From then on, power supply
control device 53 may not make the positive determination
until sensor 30 detects the position change of document feed
tray 91 from the unused position to the used position.

When document feed tray 91 has been changed from the
unused position to the used position (step S111: YES), power
supply control device 53 may change to the ready mode (step
S112). In step S112, power supply control device 53 may
output the signal for supplying or not supplying power to each
power source system with respect to switch circuit 52 to
control switch circuit 52 for changing the power-supply
mode. This may be realized by switching the power supply
condition by switch circuit 52 between supplying and not
supplying power to each power source system in the ready
mode. That is, power supply control device 53 may control
switch circuit 52 to supply power to each unit or each com-
ponent of scanner 100 and thus scanner 100 may be allowed
to perform document reading. When scanner 100 is in the
ready mode at the time of the position change of document
feed tray 91 from the unused position to the used position,
power supply control device 53 may not need to perform step
S112. After step S112, power supply control device 53 may
reset the measured time of the timer to the initial value and
restart the timer to measure time (step S113). After step S113,
the routine may move to step S151.

When document feed tray 91 has not been changed from
the unused position to the used position (step S111: NO),
power supply control device 53 may perform a power saving
mode switching process for determining whether an auto-
matic mode change to the first or second power-saving mode
is performed (step S121).

FIG. 10 depicts details of the power saving mode switching
process in step S121. In the power saving mode switching
process, first, power supply control device 53 may determine
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whether the elapsed time measured by the timer has exceeded
the threshold time period (step S201). When the elapsed time
measured by the timer has exceeded the threshold time period
(step S201: YES), power supply control device 53 may deter-
mine whether document feed tray 91 is located in the used
position (step S202).

When document feed tray 91 is located in the used position
(step S202: YES), power supply control device 53 may
change the mode to the first power-saving mode (step S203).
In step S203, power supply control device 53 may output the
signal for supplying or not supplying power to each power
source system with respect to switch circuit 52 to control
switch circuit 52 for changing the power-supply mode. This
may be realized by switching the power supply condition by
switch circuit 52 between supplying and not supplying power
to each power source system in the first power-saving mode.
In the first power-saving mode, power supply control system
50 may control switch circuit 52 to stop supplying power to
image reading unit 20 while continuing to supply power to
operating panel 40, the external interface, and control device
10 that may control operating panel 40 and the external inter-
face. Therefore, in the first power-saving mode, scanner 100
may be allowed to receive an input through operating panel 40
or an input from the external device. When scanner 100 has
already been in the first power-saving mode at the time of step
S203, power supply control device 53 may not need to per-
form step S203.

When document feed tray 91 is located in the unused
position (step S202: NO), power supply control device 53
may perform the second power-saving mode executing pro-
cess (step S221). In the second power-saving mode, power
supply control system 50 may control switch circuit 52 to stop
supplying power to image reading unit 20, the external inter-
face, and control device 10 that may control operating panel
40 and the external interface. Therefore, in the second power-
saving mode, scanner 100 may not be allowed to receive an
input from the external device. The processing of step S221
may be the same as the processing of step S105. After com-
pleting step S221, power supply control device 53 may exit
the power saving mode switching process.

After step S203 or when the elapsed time measured by the
timer has not exceeded the threshold time period (step S201:
NO), power supply control device 53 may determine whether
scanner 100 has received a user operation (step S204). The
user operation to scanner 100 may be, for example, an input
operation on operating panel 40, an issue of a scanning
instruction from the PC, or an access to data from the PC.
When scanner 100 has not received a user operation (step
S204: NO), power supply control device 53 may exit the
power saving mode switching process.

When scanner 100 has received a user operation (step
S204: YES), power supply control device 53 may change the
mode to the ready mode (step S205). In step S205, power
supply control device 53 may output the signal for supplying
or not supplying power to each power source system with
respect to switch circuit 52 to control switch circuit 52 for
changing the power-supply mode. This may be realized by the
switching of the power supply condition by switch circuit 52
between supplying and not supplying power to each power
source system in the ready mode for performing processing
corresponding to the user operation. That is, power supply
control system 50 may control switch circuit 52 to supply
power to each unit or each component of scanner 100 and this
scanner 100 may be allowed to perform document reading.
When scanner 100 has already been in the ready mode at the
time of step S205, power supply control device 53 may not
need to perform step S205. After step S205, power supply
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control device 53 may reset the measured time of the timer to
the initial value and restart the timer to measure time (step
S206). After step S206, power supply control device 53 may
exit the power saving mode switching process.

Back to the mode switching process of FIG. 8, after per-
forming the power saving mode switching process of step
S121, the routine may move to step S151.

As described above, in scanner 100 according to the illus-
trative embodiment, while scanner 100 does not perform
reading of a document 9, the user convenience may be
ensured by the mode change to the power saving mode (in
particular, the second power-saving mode in this illustrative
embodiment) performed in accordance with the position
change of document feed tray 91 from the used position to the
unused position document 9. When document feed tray 91 is
changed from the used position to the unused position during
document reading, the mode may not be changed to the first
power-saving mode or the second power-saving mode while
at least reading of the current target document is performed.
By doing so, the currently-performed reading may be com-
pleted and thus the degradation in the image quality may be
reduced. Accordingly, scanner 100 according to the illustra-
tive embodiment may achieve image-reading quality and the
user convenience.

While various aspects of the disclosure has been described
in detail with reference to the specific illustrative embodi-
ments thereof, it would be apparent to those skilled in the art
that various changes, arrangements and modifications may be
applied therein without departing from the spirit and scope of
the invention. For example, the image-reading device may not
be limited to the scanner but may be applied to any devices
having a reading function, for example, multifunction periph-
eral devices or facsimile machines.

In the above-described illustrative embodiment, the mode
may be changed to the first or second power-saving mode on
condition that document feed tray 91 is located in the used
position or in the unused position, respectively. The condition
may not be limited to the specific illustrative embodiment. In
other illustrative embodiments, for example, the mode may
be changed to the first or second power-saving mode on
condition that document discharge tray 92 is located in the
used position or in the unused position, respectively. That is,
in the above-described illustrative embodiment, the power
supply may be controlled in accordance with the position (the
used position or the unused position) of document feed tray
91. Nevertheless, in other illustrative embodiments, for
example, the power supply may be controlled in accordance
with the position (the user position or the unused position) of
document discharge tray 92.

In the above-described illustrative embodiment, there may
be three modes, for example, the ready mode, the first power-
saving mode, and the second power-saving mode. Neverthe-
less, in other illustrative embodiments, for example, the mode
may be changed between two modes, for example, the ready
mode and the second power-saving mode (or the first power-
saving mode). There may be other modes (for example, a third
power-saving mode in which power supply control system 50
may control switch circuit 52 to stop supplying power to the
external interface while continuing the power supply to con-
trol device 10 for a duration of the mode shifting from the first
power-saving mode to the second power-saving mode).

In the above-described illustrative embodiment, power
source device 51 may supply power to operating panel 40 at
all times. Nevertheless, in other illustrative embodiments, for
example, power supply control system 50 may control switch
circuit 52 to stop supplying power to operating panel 40 in the
second power-saving mode.
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In the above-described illustrative embodiment, when
document feed tray 91 is located in the unused position (step
S103: YES), power supply control device 53 may change the
mode to the second power-saving mode after the elapsed time
measured by the timer exceeds the threshold time period (step
S104: YES). However, it may be unnecessary to wait at all
times until the elapsed time measured by the timer exceeds
the threshold time period. In other illustrative embodiments,
for example, power supply control device 53 may change the
mode to the second power-saving mode immediately after
document feed tray 91 is changed from the used position to
the unused position (or immediately after document reading
is completed when scanner 100 is performing the document
reading). The immediate mode change to the second power-
saving mode after the position change of document feed tray
91 from the used position to the unused position may achieve
further power savings.

In the above-described illustrative embodiment, power
supply control device 53 may change the threshold time
period based on whether communication is available between
scanner 100 and an external device. Nevertheless, in other
illustrative embodiments, for example, the threshold time
period may not change.

In the above-described illustrative embodiment, when
document feed tray 91 is changed from the used position to
the unused position, scanner 100 may continue the reading of
the document being read. Nevertheless, in other illustrative
embodiments, for example, scanner 100 may be configured to
perform reading of all of the following documents placed on
document feed tray 91 when document feed tray 91 is
changed to the unused position. However, the following
documents may be damaged because it may be difficult to
convey the documents from document feed tray 91 that may
be located in the unused position. Accordingly, it may be
preferable to complete the reading of the current target docu-
ment only and not to perform reading of the following docu-
ments.

Inthe above-described illustrative embodiment, the thresh-
old time period for shifting to the first power-saving mode and
the threshold time period for shifting to the second power-
saving mode may be commonly used. Nevertheless, in other
illustrative embodiments, for example, these threshold time
periods may be individually specified. In this case, for
example, the threshold time periods may be individually
specified based on whether communication is available
between scanner 100 and an external device.

In the above-described illustrative embodiment, when
scanner 100 is in the first power-saving mode, power supply
control device 53 may control switch circuit 52 to stop sup-
plying power to image reading unit 20 to reduce the power
consumption in scanner 100. Nevertheless, in other illustra-
tive embodiments, for example, power supply control device
53 may decrease the power supplied to image reading unit 20
to reduce the power consumption in scanner 100, instead of
stopping the power supply. In the above-described illustrative
embodiment, when scanner 100 is in the second power-saving
mode, power supply control device 53 may control switch
circuit 52 to stop supplying power to control device 10 and the
external interface in addition to image reading unit 20. Simi-
larly, power supply control device 53 may decrease the power
supplied to at least one of image reading unit 20, control
device 10, and the external interface to reduce the power
consumption in scanner 100.

While the disclosure has included various example struc-
tures and illustrative embodiments, it will be understood by
those skilled in the art that other variations and modifications
of the structures and embodiments described above may be
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made without departing from the scope of the disclosure.
Other structures and embodiments will be apparent to those
skilled in the art from a consideration of the specification or
practice of the embodiments disclosed herein. It is intended
that the specification and the described examples are illustra-
tive.

What is claimed is:

1. An image-reading apparatus, comprising:

a reading device configured to convey a document along a
conveying path and to read the conveyed document
while conveying the document;

adocument feed tray configured to hold one or more unfin-
ished read documents;

a detector configured to detect the document feed tray is in
a used position where a document holding surface is
exposed or in an unused position where the document
holding surface is not exposed, wherein the conveying
path includes the document feed tray while the docu-
ment feed tray is in the used position;

a power supply device configured to supply power to the
reading device; and

a power supply control device configured to:
determine whether the document feed tray has moved

from the used position to the unused position based on

the detection result of the detector while supplying the
power to the reading device; and

when the power supply control device determines that
the document feed tray has moved from the used
position to the unused position while supplying the
power to the reading device, control the power supply
device to:

(1) stop supplying the power to the reading device in a
case that the reading device is not performing both
of reading and conveying the document; and

(i) continue supplying the power to the reading
device while the reading device performs reading
and conveying the document;

wherein the power supply control device is configured to
control the power supply device to stop supplying the
power to the reading device in a case, since last per-
forming document reading, a time period has elapsed
that exceeds a waiting period.

2. The image-reading apparatus according to claim 1,
wherein the power supply control device is configured to:
determine when communication between the image-reading
apparatus and an output destination apparatus, to which
image data of the read document is sent, is not available; and
when the communication between the image-reading appa-
ratus and the output destination apparatus is determined to be
not available, set the waiting period to a time period that is
shorter than a waiting period applied when the communica-
tion between the image-reading apparatus and the output
destination apparatus is available.

3. The image-reading apparatus according to claim 1,
wherein when the power supply control device determines
that the document feed tray has moved from the unused
position to the used position based on the detection result of
the detector and the time period elapsed has not exceeded the
waiting period, reset the time period.

4. The image-reading apparatus according to claim 3,
wherein, the power supply control device is further config-
ured to control the power supply device to: stop supplying the
power to the reading device when the time period that has
elapsed exceeds the waiting period since the time period was
reset.

5. The image-reading apparatus according to claim 1,
wherein when the image-reading apparatus has received an
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external input and the time period elapsed has not exceeded
the waiting period, reset the time period.

6. The image-reading apparatus according to claim 5,
wherein the power supply control device is further configured
to control the power supply device to: stop supplying the
power to the reading device when the time period that has
elapsed exceeds the waiting period since the time period was
reset.

7. The image-reading apparatus according to claim 1,
wherein the power supply control device is further configured
to:

determine whether a time period has elapsed that exceeds a
waiting period after one of the document reading and a
user operation has been completed; and

when the image-reading apparatus has received an external
input before the time period that has elapsed exceeds the
waiting period after one of the document reading and a
user operation has been completed, reset the time period.

8. The image-reading apparatus according to claim 7,
wherein the power supply control device is further configured
to control the power supply device to: stop supplying the
power when the time period that has elapsed exceeds the
waiting period since the time period was reset.

9. The image-reading apparatus according to claim 1,
wherein the power supply control device is further configured
to, when the power supply control device determines that the
document feed tray has moved from the used position to the
unused position and the image reading apparatus is perform-
ing the document reading of the current target document,
discontinue document reading following completion of the
document reading of the current target document.

10. The image-reading apparatus according to claim 1,
wherein the power supply control device is further configured
to, when the power supply control device determines that the
document feed tray has moved from the used position to the
unused position and the image reading apparatus is perform-
ing the document reading of the current target document, stop
supplying the power to the reading device following comple-
tion of the document reading of the current target document.

11. The image-reading apparatus according to claim 1,
wherein the power supply control device is further configured
to: when the power supply control device determines that the
document feed tray has moved from the used position to the
unused position, stop supplying the power to a communica-
tion device for communication between the image-reading
apparatus and an output destination apparatus, to which
image data of the read document is sent.

12. The image-reading apparatus according to claim 11,
wherein the power supply control device is configured to:

when the power supply control device determines that the
document feed tray has moved from the used position to
the unused position, stop supplying the power to a com-
munication device for communication between the
image-reading apparatus and an output destination
apparatus, to which image data of the read document is
sent; and

when the time period that has elapsed exceeds the waiting
period since the time period was reset, continue supply-
ing the power to the communication device.

13. An image-reading apparatus comprising:

a reading device configured to convey a document along a
conveying path and to read the conveyed document
while conveying the document;

a document feed tray configured to hold one or more unfin-
ished read documents;

a detector configured to detect the document feed tray is in
a used position where a document holding surface is
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exposed or in an unused position where the document
holding surface is not exposed, wherein the conveying
path includes the document feed tray while the docu-
ment feed tray is in the used position;

a power supply device configured to supply power to the
reading device; and

a power supply control device configured to:
determine whether the document feed tray has moved

from the used position to the unused position based on

the detection result of the detector while supplying the
power to the reading device; and

when the power supply control device determines that
the document feed tray has moved from the used
position to the unused position while supplying the
power to the reading device, control the power supply
device to:

(1) stop supplying the power to the reading device in a
case that the reading device is not performing both
of reading and conveying the document; and

(i) continue supplying the power to the reading
device while the reading device performs reading
and conveying the document;

wherein the power supply control device is configured to
determine whether a time period has elapsed that
exceeds a waiting period after one of the document
reading and a user operation has been completed, and

when the power supply control device determines that
the document feed tray has moved from the unused
position to the used position before the time period
has elapsed that exceeds the waiting period after one
of'the document reading and a user operation has been
completed, reset the time period.

14. The image-reading apparatus according to claim 13,
wherein the power supply control device is further configured
to control the power supply device to: stop supplying the
power when the time period that has elapsed exceeds the
waiting period since the time period was reset.

15. An image-reading apparatus, comprising:

a reading device configured to convey a document along a
conveying path and to read the conveyed document
while conveying the document;

a communication device configured to communicate with

an output destination apparatus to which image data of

the read document is sent;

adocument feed tray configured to hold one or more unfin-
ished read documents;

a detector configured to detect the document feed tray is in
a used position where document holding surface is
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exposed or in an unused position where the document
holding surface is not exposed, wherein the conveying
path includes the document feed tray while the docu-
ment feed tray is in the used position;

a power supply device configured to supply power to the

reading device and the communication device; and
a power supply control device configured to:
determine whether the document feed tray is in the used
position or the unused positioned based on the detec-
tion result of the detector;
determine, when the document feed tray is in the used
position, whether a time period has elapsed that
exceeds a threshold time since document reading of
the last document, a movement of the document feed
tray from the unused position to the used position, or
reception of a user input;
when the power supply control device determines that
the document feed tray is located in the used position
based on the detection result of the detector and deter-
mines that the time period has elapsed that exceeds the
threshold time, stop supplying the power to the read-
ing device and maintain the power to the communi-
cation device; and
when the power supply control device determines that
the document feed tray is located in the unused posi-
tion based on the detection result of the detector and
determined that the time period has elapsed that
exceeds the threshold time, stop supplying both of the
power to the reading device and the power to the
communication device;
wherein the power supply control device is configured to
determine whether a time period has elapsed that
exceeds a waiting period after one of the document
reading and a user operation has been completed, and

when the power supply control device determines that the
document feed tray has moved from the unused position
to the used position before the time period has elapsed
that exceeds the waiting period after one of the docu-
ment reading and a user operation has been completed,
reset the time period.

16. The image-reading apparatus according to claim 15,
wherein the power supply control device is further configured
to, when determining that the document feed tray has been
moved from the unused position to the used position based on
the detection result of the detector, cause the power supply
device to supply the power to the reading device and the
communication device.
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